The paper tests the proposition that money generates value in trade. It examines the data for 5,746 Russian companies for 1997 and finds that money accounts for 24.6 percent of their value-added.
I. Introduction
The statement that the institute of money provides important services to economic agents is broadly accepted within the profession. Undergraduate textbooks on money and banking present vivid pictures of the world without money emphasizing how the need to satisfy the "double coincidence of wants" condition increases transaction costs. This study does not have close predecessors. In style, it is related to the empirical research on the demand for money by firms, e.g. Mulligan [1997] . In substance, the paper can be broadly associated with literature that explores the credit channel of monetary policy, e.g. Bernanke [1983] . This work differs from other papers in two aspects. Unlike Mulligan [1997] , it focuses on the relationship between the mode of trade and the valueadded and not on the link between money holdings and output. Compared with Bernanke [1983] , the paper explores a non-monetary financial phenomenon that belongs to the same group of credit-affecting factors but is not suggested in the previous work.
II. An Empirical Model of the Value-added Generated by Monetary Trade
Since the topic of this paper is of general economic interest, it is necessary to keep the number of identifying restrictions low. This stress on generality warns against building a detailed behavioral model of the choice between monetary and non-monetary trade extending, for example, the model developed in Kiyotaki and Wright [1993] . The behavioral approach is definitely worth pursuing because it can shed light on other 4 See Seabright [2000] . 5 By monthly data, the fraction of non-monetary in total trade was highest in August 1998. However, the default of the same month might introduce disturbances that affect firms unevenly. To make the identification problem less challenging a "calmer" year 1997 was chosen.
where M 0 is normalized to 0. An econometric analogue of equation (3) is 6 One interesting question to ask is to investigate if a higher use of non-monetary trade is compatible with the trade-off versus pecking order models of corporate finance; see Myers [1977] and Myers and Majluf [1984] respectively. Another promising venue is to study how the costs of non-monetary trade are distributed among different claimants on the value-added -owners, workers, and government. 7 For example, firms locked in long-term contracts -like coal mines and power plants, gas producers and distributors -are more likely to engage in mutual clearance of debts by non-monetary means.
(4) ε β β α
where error term ε can be correlated with explanatory parameters.
8
Note that when the effect of factors Z j on M j and V j is accounted for, the impact of M j on V j is independent from firm-specific characteristics. Therefore, as the sample size increases, the statistical estimates of the terms of f ( . ) in (3) converge to their true values. Estimating and testing β's for significance is the primary exercise that this paper conducts.
III. Firm-Level Data
The firm-level data for this study were mostly obtained from the website of the Federal Committee for Security Markets of the Russian Federation. 9 In accordance with the regulations, certain Russian publicly traded companies are obliged to disclosure its extended balance sheet (forms 1 and 5), financial statement (form 2), and statement on money flows (form 4), which the author has used to build a database that eventually has comprised 5,746 companies. The choice of companies was based on the availability of data that were necessary to calculate the present value of the firm's value-added and the fraction of monetary in total trade.
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Given that Russian statistics is commonly suspected to be flawed if not deliberately distorted, a significant effort has been extorted in insuring the consistency of data. To this end, the author has checked that sums in forms 1, 2, and 4 correspond to their components (14, 4, and 2 checks respectively), entries on money holdings are 8 The error term ε includes the cross-products of G M and G MM with M, and M 2 that may be statistically different from 0.
9 The website address is http://disclosure.fcsm.ru/. 10 Not all companies complied with the regulations. Reports for many firms, including some largest ones, were unavailable. This fact suggests that the obtained reports were not deliberately falsified; see the identical for forms 1 and 4 (2 checks), and entries on total costs coincide for forms 2 and 5(6). Significant amount of errors have been discovered. Up to a third of firms in the total sample presented reports with typing errors. Most commonly, a person responsible for the report omitted or added a digit to an entry, which led to the wrong summation of the entries. Sometimes, the typist attempted to balance books ad hoc being obviously unaware of the error. Such inconsistencies were uncovered and corrected. The other crosscheck of documents has revealed about 60 reports that combined forms 1 and 4 prepared for different years. These firms have been deleted from the sample. A deliberate misrepresentation of results was found in few separate instances.
11 They were not considered in this study. The most troubling was the finding that 129 firms received more cash in payment for goods and services, entry 4(30), than they reportedly sold, entry 2(10). A closer look on industrial affiliation of this group has revealed that it consisted of enterprises in sectors commonly suspected of participating in informal activities such as distilleries and traders. These enterprises were left in the sample but to avoid the problems created by outliers, the author imposed low and upper bounds on the parameters of interest. 12 It is worth noting that most of errors and misrepresentations could be corrected or, at least, flagged. This conclusion indicates that a massive and consistent distortion of actual accounting information was challenging undertaking for the great majority of enterprises present in the sample. 13 discussion below. Dishonest managers could always choose not to report than to get engaged in expensive matching of false statements in a consistent way. 11 For example, an identical report was submitted for 5 different companies registered on two addresses in Moscow.
12 The value-added as a percentage fraction of revenue has been limited to the interval (-100,100) and the fraction of monetary to total trade -(0,100). 13 The easiest way to conceal actual information from outsiders like the author would be to ignore the requirement to disclose information. This is what many companies did in 1997. Consequently, they were not included in the sample. 
IV. Estimates of the Value Added by Money in Trade
The empirical part focuses on the estimation of the functional relationship between the value-added and the fraction of monetary to total trade; see equation (4). We begin with ordinary least squares (OLS) estimates under the assumption that the polynomial form of (4) is unknown. Column 2 of Table I presents the obtained results that we discuss next.
First, the regression suggests the quadratic form of the polynomial function f ( . ).
The inclusion of explanatory variables of a higher power than two generates statistically insignificant coefficients. This result makes sense from the theoretic point of view. It is generally accepted that the return on inputs in the production function is positive and diminishes as the relative consumption of the input increases. There is no rationale to expect that the use of money in transactions does not exhibit a similar pattern. (2). 16 The author has used the WLS regression technique as explained in Greene [1990, p. 405-6] . The main problem in WLS is to find appropriate weights. This is done by regressing squared residuals obtained by OLS regression on explanatory variables. In this case, the weights were obtained by regressing residuals on MT of up to 4 th power. The reason for inclusion of additional terms is that the distribution of observations is bimodal and cannot be replicated by a quadratic function; see Figure 3 below. 17 That is the estimates of coefficients of higher power are insignificant. 18 The author has used procedure LOESS of SAS software, which stands for 'local regression'. The main task in the procedure is to find a suitable smoothing parameter that determines the limits of localities, which are included in local regression. The author has relied on Akaike Information Criterion choosing the value of smoothing parameter 1.3. Unfortunately, LOESS requires building and manipulating with a covariance matrix, of size 5747×5747 in our case, to construct the confidence interval, which is impractical at the moment. The author has followed Yatchew [1998, Fig. 7] constructing the confidence interval asymptotically. An accessible introduction to LOESS is available at http://www.ats.ucla.edu/stat/sas/library/loesssugi.pdf.
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conclusion that the use of money in trade exhibits positive and diminishing return in terms of adding value. To this end we run WLS regression for sub-samples of firms that possess similar characteristics. 20 The obtained results are presented in Table II .
The findings presented in Table II and Oliner and Rudebusch [1996] who report that small firms contract more in time of tight monetary policy than large companies do.
21
21 Non-linearity of responses to the use of money in trade that firms of different size exhibit is an interesting finding. The result that the largest firms receive more value from the use of money than medium companies do is consistent with the proposition advanced independently by two researchers. Humphrey [2000] notes that large Russian companies serve as clearing houses for their smaller clients. As such they receive a return on monetary credit extended to cash-constrained customers. Kashyap and Stein [1994] suggest that an increase in the fraction of commercial papers in total external finance in the USA flags the shift of external financing from banks to large producers who increase the volume of trade credit extended
VI. The Role Played and Not Played by Money in Two Great Depressions: Russia of 1990s and the USA of 1930s
The preceding analysis enables us to address the question of how detrimental or useful non-monetary trade can be for GDP. The situation in which Russia found itself in 1990s is particularly relevant. According to GKS [2000, to their customers. In both cases a higher return on money that the largest companies receive is explained by their financial activity, which is unrelated to production. 22 According to the monthly survey conducted by the Russian Economic Barometer, which is available at http://www.imemo.ru/eng/barom/survey.htm, Table 18 . 23 See Ivanenko [2001] for the derivation of the table.
where U L V , is the forecast confidence interval for V; Vˆis the predicted amount of the value-added if all trade is monetary (M = 100) and se (Vˆ) is its standard error; V is the average value-added for the sub-sample, t λ/2 is t-statistics with λ determining the power of the test, and GDP is the amount of the sectoral value-added taken from the inputoutput table. The results of calculations are presented in Table III .
Comparing the sums of columns 2 and 3 of Table III we see that if Russian companies traded only with money in 1997, the expected increase in GDP, at producer prices, would amount to 8.1 percent. This finding indicates that the decline in monetary trade significantly contributed to the severity of the Russian depression of 1990s. This conclusion partially explains why the economy rebounded so quickly after the default of August 1998. As monetary trade became more widespread, it brought about gains that were caught and reported in general statistics. On the other hand, the importance of nonmonetary trade as a second-best option to preserve economic welfare should be underestimated. According to the estimate presented in column 3 of Table I , nonmonetary trade this option would not be available to enterprises, the Russian GDP in 1997 lost 32 percent and was 43.3 percent of the level obtained in 1991. 24 While the application of the obtained results to the Russian situation of 1990s is straightforward, the relevance of the suggested relationship between money and the 24 The Russian Economic Barometer reports that non-monetary trade accounted for 42.25 percent of sales in 1997; see the reference above. Thus, the size of Russian GDP relative to GDP of 1991 were York, 1933 27 The information related to American experience with barter or, more generally, non-monetary trade that is presented further has been taken from Keehn [1982] . 
The grace period for receivables τ j has been found as the difference between the averaged stocks of receivables 1(231-3 and 241-3) and advance payments 1(627) at the beginning and end of the year divided by total revenue 2(10) times 12. The grace period for payables ν j is the difference between the averaged stocks of payables 1(621-3) and advance payments 1(234 and 245) divided by annual costs of intermediate inputs C m j (t), defined above, times 12.
The percentage fraction of monetary to total trade is the sum of advance payments 4(50) and payments for goods and services 4(30) divided by total value of deliveries 2(10) and multiplied by factor 100. One adjustment has been made when the assumption of unchanged dynamics of receivables is violated. Some firms report growth or fall in receivables that cannot be extrapolated in 1996 or 1998 without moving into negative territory. To impose the non-negativity constraint, the sum of receivables for adjacent years has been approximated by the sum of receivables at the beginning or the end of the year respectively. Then, the fraction of imputed present or future monetary revenue paid for former or present deliveries has been increased or decreased by a corresponding amount. This adjustment has amounted to the modification of the assumption of permanent dynamics in receivables by introducing bounds on their values.
Appendix B: Notation to Table II
Russia uses the Soviet industrial classification system OKONKh that is not fully compatible with American SIC or NAICS. OKONKh combines manufacturing with mining into industrial group, which is the main difference. Table II considers the   following groups: -machine building and metal processing outside of foundries (groups 14000-999); -food and grain processing (groups 18000-300 and 19200-20); -other industries including electric generation and transmission (groups 11000-13999, 15100-17999, 19110-30, and 19310-19790) ; -agriculture and forest maintenance (groups 21100-32000); -transportation and communication (groups 51000-52300); -construction (groups 61000-69000);
